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Posttraumatic Stress Disorder and War-Zone Exposure as Correlates of
Perceived Health in Female Vietnam War Veterans

Jessica Wolfe, Paula P. Schnurr, Pamela J. Brown, and Joan Furey

Previous studies have identified traumatic exposure and postiraumatic stress disorder (PTSD) as
predictors of physical health complaints without considering the relationship between exposure and
PTSD. This study examined the unique associations of war-zone exposure and PTSD with perceived
physical health outcomes in a nontreatment-seeking sample of 109 female veterans of the Vietnam
War who responded to a series of psychological, exposure, and health questionnaires. Both PTSD
and exposure were associated with reports of negative health outcomes when each variable was not
adjusted for the other. The effects associated with exposure decreased when PTSD was controlled
for, whereas the effects associated with PTSD remained when exposure was controlled for. Resuits
suggest that effects of traumatic exposure on perceived health are partially mediated by increases in
PTSD after exposure, supporting studies on the effects of stress on health.

There is increasing evidence that posttraumatic stress disor-
der (PTSD) is associated with complaints of poor physical
health (Breslau & Davis, 1992; Koss & Heslet, 1992; Kulka et
al., 1990; Litz, Keane, Fisher, Marx, & Monaco, 1992; Shalev,
Bleich, & Ursano, 1990; Solomon & Mikulincer, 1987). Kulka
et al. found that both male and female veterans with current
PTSD reported more physical health problems, poorer health
status, and more medical service utilization than veterans with-
out PTSD. Breslau and Davis compared chronic and non-
chronic PTSD in a sample of young adults and found that those
with chronic PTSD reported more problems overall (e.g., ar-
thritis, bronchitis, and migraine and, in women, more gyneco-
logic complaints).

There 1s also evidence that exposure to a traumatic event is
associated with complaints of poor physical health (Baker, Men-
ard, & Johns, 1989; Centers for Disease Control [CDC], 1988;
Decouflé, Holmgreen, Boyle, & Stroup, 1992; Dvoredsky &
Cooley, 1985; Eisen, Goldberg, True, & Henderson, 1991; Koss,
Woodruff, & Koss, 1990; Kulka et al., 1990; LeDonne, 1988;
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Phifer, 1990). Kulka et al. (1990) found that male veterans of
the Vietnam War with high war-zone exposure reported poorer
health and more chronic medical problems than male Vietnam
War veterans with low war-zone exposure, Vietnam-era veter-
ans, or civilians; among female respondents, Vietnam War vet-
erans with high war-zone exposure reported more problems
than either female cohorts with low war-zone exposure or de-
mographically matched civilians. Similar findings exist in civil-
ian samples (e.g., Koss & Heslet, 1992; Waigandt, Wallace,
Phelps, & Miller, 1990).

The consistently observed relationship between traumatic
exposure and PTSD raises important questions about the rela-
tionship of severe stress to the onset and progression of changes
in health status. Stressful events may affect health status in nu-
merous ways, in part by producing psychological distress and
negative affect, which then broadly influence disease suscepti-
bility (e.g., alteration of biologic susceptibility or predisposition
to exposure to pathogens, reactivation of existing latent patho-
gens, and maintenance of existing disease states; Cohen, Evans,
Stokols, & Krantz, 1986; Cohen & Williamson, 1991). Psycho-
logical variables such as cognitions (e.g., perceptions, attribu-
tions), behaviors (e.g., coping), and trait characteristics {e.g.,
temperament) also may play a role (for review, see Cohen &
Williamson, 1991).

On the basis of these findings, additional questions can be
asked about the uniqueness of the association between trau-
matic exposure, PTSD, and perceived health status. To our
knowledge, only one study has addressed any of the issues di-
rectly. Eisen et al. (1991) found that war-zone exposure was as-
sociated with increased complaints of reported poor health out-
comes in male Vietnam War veterans, even when they con-
trolled for PTSD. However, these researchers did not examine
the outcomes associated with PTSD while controlling for
exposure, leaving open the question of whether PTSD has any
unique association with perceived physical health.
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Table 1

Separate Regression Analyses With Posttraumatic Stress Disorder (PTSD) and War-Zone Exposure as Predictors of Self-Reported

Health Outcomes in Female Vietnam War Veterans

Predictor
War-zone exposure PTSD
Health status M SD B SE* sr® B SE sr®

Current health rating® 3.69 1.19 —.039 .006 —.49* ~.029 .003 —-.61*
Change in rating during

Vietnam war-zone

exposure® —-0.62 0.95 -.028 .005 —.44* -.016 .003 —.42*
Change in rating after

Vietnam war-zone

exposure®4 -0.28 0.85 ~-.029 .006 —.36* -.019 .003 —-.51*
No. of current medical

problems 1.70 1.82 051 0t1 42% .044 .005 61*

Note. Regression coeflicients reflect adjustment for age, education, and health before war-zone exposure.
* Unstandardized ordinary least squares multiple regression coefficient (standard error). ° Semipartial correlation. € Lower (negative) values in-
dicate poorer health (health decline). ¢ Also adjusted for health during war-zone exposure.

*p<.001.

To date, much of the current research in this area has relied
on samples from male veterans, limiting generalizability. In an
attempt to address some of these issues, we examined the asso-
ciations of PTSD and war-zone exposure with a range of per-
ceived physical health outcomes in female Vietnam War veter-
ans along four dimensions: current overall health, change in
overall health both during and after the Vietnam War, and nine
specific problem types. Multivariate analyses were used to con-
trol for exposure when examining the effects of PTSD and to
control for PTSD when examining the effects of exposure. On
the basis of previous literature, we expected poorer outcomes
to be associated with both exposure and PTSD in univariate
analyses. We also anticipated that poorer outcomes would be
associated with war-zone exposure even when we controlled for
PTSD. To improve on measurement of stressor exposure in fe-
male veterans, we used an exposure scale that was specifically
designed to evaluate the wartime experiences of these individu-
als (Wolfe, Brown, Furey, & Levin, 1993). Also, unlike studies
of male veterans (e.g., Decouflé et al., 1992; Eisen et al., 1991;
Litz et al., 1992), no studies of female veterans have examined
reports of specific medical problem types, limiting investiga-
tions of the specificity of disease outcome to stress.

Method
Subjects

Participants in this study included 109 female Vietnam-theater vet-
erans. Background characteristics of a subset of these women have been
described elsewhere (Wolfe, Brown, & Bucsela, 1992).! All women in
the sample had served in the country of Vietnam or its surrounding
waters or airspace between 1964 and 1975. The women had a mean age
of 49 (SD = 6.3), and the average number of months served in Vietnam
was 2.1 (SD = 3.0). The majority of respondents were White (95.4%),
married (48.6%), and had a college degree (41.3%).

Procedure

All women in the sample volunteered to participate in this project,
and no women were recciving treatment from the Boston PTSD pro-

gram at the time of participation. Participants were contacted by mail
and asked to complete a series of measures relating to war-zone
exposure and PTSD symptomatology. The Women’s War-Time Stressor
Scale (WWES; Wolfe et al., 1993) is a psychometrically valid self-report
scale designed to measure female veterans’ exposure to combat during
the Vietnam War. The scale reliably differentiates among levels of war-
time exposure in various subsets of female veterans and deployed fe-
male civilians. The Mississippi Scale for PTSD (Keane, Caddell, & Tay-
lor, 1988) was used to measure PTSD symptoms. The scale has been
used widely in veteran and civilian populations and has excellent sensi-
tivity and specificity for a PTSD diagnosis (Kulka et al., 1990). Finally,
the female respondents completed a background questionnaire com-
prising a broad series of items dealing with premilitary, military, and
postmilitary demographic information in women. We obtained the re-
spondents’ medical history by having them rate levels and alterations in
their physical and medical health status on a 5-point scale for the fol-
lowing four time periods: pre-Vietnam War, during the war, post-Viet-
nam War, and currently (e.g., at the time of the investigation). Women
also indicated er_th t the time of the investigation,
frgm any of nine major health problems (e.g., dermatological, cardio-
vascular, gastrointestinal i tological.

“Four measures of health status were derived: current health (possible
range, 1 to 5); change in health during Vietnam (Vietnam rating minus
pre-Vietnam rating with decline indicated by a negative score; possible
range, —4 to +4); change in health after Vietnam (post-Vietnam rating
minus Vietnam rating with decline indicated by a negative score; possi-
ble range, —4 to +4); and number of specific health problems (possibie
range, 0 to 9). We also examined endorsements (yes—no) of each prob-
lem type separately.

Results

The average score of the WWES was 29.9 (SD = 15.6). The
average score on the Mississippi Scale was 74.8 (SD = 27.1).
Over one quarter (27.5%) of the women had a score at or above

' A similar cohort was studied for a different experiment. The present
study does not in any way overlap with previous research or
publications.
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Table 2
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Separate Regression Analyses With PTSD and War-Zone Exposure as Predictors of Physical Health

Symptoms in Female Vietnam War Veterans

War-zone exposure PTSD
% answering Odds 95% confidence Odds 95% confidence
Problem type yes ratio interval ratio interval

Cardiovascular 21.1 1.60 0.99-2.60 2.13** 1.27-3.62
Gastrointestinal 25.7 2.63*** 1.54-4.48 4.07%** 2.16-7.64
Respiratory or pulmonary 8.3 1.50 0.70-3.20 2.08 0.97-4.43
Gynecological 24.8 1.53 0.99-2.41 2.43%* 1.41-3.88
Dermatological 18.3 2.21%* 1.28-3.82 4.09*** 2.07-8.06
Ophthalmological-otolaryngological 19.3 1.01 0.58-1.74 1.97* 1.13-3.43
Hepatological 7.3 2.44* 1.17-5.09 1.97 0.98-3.94
Unusual weight change 15.6 1.72* 1.01-2.92 1.60 0.93-2.74
Pain 25.7 2.45%%* 1.48-4.07 4.05%** 2.17-7.58
Note. Odds ratios are computed to reflect the change associated with a change of 1.0 standard deviation in a predictor.

*p<.05. *p<.0L *** p < .001.

the recommended cutoff points for a PTSD diagnosis in a non-
patient sample (n = 89; Kulka et al., 1990), and 14.7% had a
score at or above the recommended cutoff point for a patient
sample (n = 107; Keane et al., 1988).

PTSD symptoms (indicated by Mississippi Scale scores) and
war-zone exposure (indicated by WWES scores) served as inde-
pendent variables in all analyses. We tested the associations be-
tween these variables and health outcomes in two sets of
multiple re; i - first, by examining the effects as-
sociated with each variable adjusted for covariates and second,
by examining the unique effects of each variable by additionally
controlli iable. Ordinary least squares regres-

~ sion was used for the four health status measures, and logistic
regression was used for the nine specific problem types. The
following covariates were used in all analyses: pre-Vietnam
health rating, current age, and education. Health during Viet-
nam was an additional covariate in the analysis of change in
health after Vietnam.? In the logistic regression analyses, odds
ratios (ORs) and 95% confidence intervals (Cls) were computed
to reflect the change in likelihood in a problem associated with
an increase of 1.0 standard deviation in_each independent

variable,

In Table 1 and Table 2, information is given about reports
of health status and specific problem types. Respondents, on
average, reported that their current health was somewhere be-

tween “average” and “‘good,” and that it had declined during

/_Vietnam,_and following the war (Table 1). Women reported an
average of 1.7 current problems ranging from hepatological
problems (7.3%) to pain (25.7%) and gastrointestinal problems
(25.7%).

In Table 2, we also present the associations of health outcome
with PTSD and war-zone exposure, not controlling each vari-
able for the other. As expected, both PTSD and war-zone
exposure were associated with relatively poorer health out-
comes. These associations appeared to be larger for PTSD than
for war-zone exposure. This suggests that previous reports of
negative outcomes in PTSD are not merely due to its associa-
tion with increased war-zone exposure, although the analyses
reported in Table | do not allow such a conclusion because the

PTSD and war-zone exposure measures were correlated (r =
.53, p<.001).

However, analyses in which the effects of each variable were
adjusted for the other showed that the effects associated with
PTSD remained, whereas the effects associated with exposure
diminished substantially.’ The results displayed in Table 3 and
Table 4 show that PTSD scores continued to predict all four
measures of health status when we controlled for war-zone
exposure. In contrast, war-zone exposure predicted only poorer
current health and decline during the Vietnam War when we
controlled for PTSD. Standardized regression coefficients were
relatively larger for PTSD, except in the case of change during
war-zone exposure in Vietnam (war-zone exposure = —.32 vs.
PTSD = —.26). PTSD continued to predict reports of specific
problem types when we controlled for war-zone exposure,
whereas war-zone exposure did not predict reports of any prob-
lem type when we controlled for PTSD.

Discussion

Both war-zone exposure and PTSD independently predicted
health complaints in female Vietnam War veterans. These
findings are consistent with those of previous studies showing

2 We avoided the problems associated with raw change scores by using
health ratings taken before war-zone exposure as a covariate for the
analyses of change during exposure and additionally using health rat-
ings during exposure as covariate for the analyses of change after
exposure.

3 Of the covariates, age was the most consistent predictor of health
outcome. It was negatively related to current health status and positively
related to number of medical problems and to gastrointestinal, pulmo-
nary, and otolaryngological problems. Heaith before war-zone exposure
was negatively related to dermatological problems and positively related
to current health and to change (improvement) after war-zone exposure.
Health during exposure was negatively related to change (i.e., decline)
after exposure, and having a graduate degree was positively related to
otolaryngological problems. In general, the effects of the covariates were
smaller than the effects of either war-zone exposure of PTSD in the sep-
arate models, or than the effects of PTSD in the combined models.



1238

Table 3
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Combined Regression Analyses With Posttraumatic Stress Disorder (PTSD) and War-Zone Exposure as Predictors of
Self-Reported Health Qutcomes in Female Vietnam War Veterans

Predictor
War-zone exposure PTSD
Health status 8 SE* s B SE* sP

Current health rating® -.020 .007 -.17* —.023 .004 — 4
Change in rating during Vietnam

war-zone exposure® —-.019 .006 —.25%* -.009 .004 -.20*
Change in rating after Vietnam

war-zone exposure®? -.010 .006 —.13 ~.016 .003 —. 3%
No. of current medical problems 012 011 .08 .044 .007 Q6%+

Note. P is adjust = , WAL

is adjusted for PTSD; and both are adjusted for age, education, and health before

war-zone exposure. Odds ratios are computed to reflect the change associated with a change of 1.0 standard deviation in a predictor.

* Unstandardized ordinary least squares multiple regression coefficient (standard error).

® Semipartial correlation. € Lower (negative) values in-

dicate poorer health (health decline). ¢ Also adjusted for health during war-zone exposure.

*p<.05. *p<.0l. ***p<.00l.

the association of stressful events with changes in health status
and other studies that have specifically demonstrated a connec-
tion between PTSD and perceived decrements in health status
(e.g., CDC, 1988; Eisen et al., 1991; Kulka et al., 1990; Sibai,
Armenian, & Alam, 1989). A more important finding in the
present study was that when war-zone exposure was adjusted
for PTSD, the effects of exposure diminished markedly, whereas
when war-zone exposure was controlled, the effects of PTSD on
reported health remained essentially unchanged. These results
suggest that the impact of traumatic exposure on perceived
health is at least partially mediated by the increased likelihood
of PTSD after traumatic exposure (Decouflé et al., 1992; Kulka
et al., 1990), extending the findings of earlier work on the rela-
tionship of exposure and stress to subsequent health percep-
tions (Cohen & Williamson, 1991; Watson & Pennebaker,
1989).

Several theories suggest why PTSD may be related to in-

Table 4

creased reports of poor health (see Koss & Heslet, 1992; Litz et
al,, 1992). PTSD has been associated with high rates of psychi-
atric comorbidity (e.g., depression, anxiety; Boudewyns, Al-
brecht, Talbert, & Hyer, 1991; Keane & Woife, 1990; Kulka et
al., 1990; Roszell, McFall, & Malas, 1991), and patients with
these latter disorders frequently describe muitiple hypochondri-
acal and somatic symptoms (Breslau & Davis, 1992; CDC,
1988). Also, heightened perceptions of autonomic change are
likely to increase the saliency of both interoceptive cues and
certain forms of physical illness (Blanchard, 1990; Litz et al.,
1992).

Although distress and somatization may constitute one link
between PTSD and poor health, it is likely that other mecha-
nisms exist. Sibai et al. (1989) found that civilians exposed to
wartime stress were at increased risk for coronary artery disease
(independent of disease risk factors or reporting style), suggest-
ing that certain cardinal symptoms of PTSD (e.g., hyper-

Combined Regression Analyses With PTSD and War-Zone Exposure as Predictors of

Physical Symptoms in Female Vietnam War Veterans

War-zone exposure PTSD
Odds 95% confidence Odds 95% confidence
Problem type ratio interval ratio interval
Cardiovascular 1.07 0.58-1.97 2.02* 1.08-3.80
Gastrointestinal 1.50 0.78-2.89 3.23* 1.61-6.45
Respiratory or pulmonary .89 0.33-2.41 2.22 0.81-6.11
Gynecological 95 0.60-1.85 2.38** 1.31-4.33
Dermatological 1.05 0.52-2.15 3.88%** 1.75-8.59
Ophthalmological or otolaryngological .50 0.24-1.05 3.09* 1.43-7.76
Hepatological 2.15 0.86-5.38 1.22 0.52-2.86
Unusual weight change 1.52 0.78-2.94 1.23 0.39-3.84
Pain 1.46 0.79-2.67 3.32%x 1.70-6.52

Note.  PTSDis adjusted for war-zone exposure; war-zone exposureisadjusted for PTSD; and both are adjusted for age, education, and health before
war-zone exposure. Odds ratios are computed to reflect the change associated with a change of 1.0 standard deviation in a predictor.

*p<.05. *p< 0l ***p<.001.
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arousal, affective numbing) lead to increased risk of cardiovas-
cular and gastrointestinal disturbances (Drossman et al., 1990;
Rosen & Fields, 1988; Wolfe, Kimerling, & Clum, 1993). Alter-
natively, self-reported health concerns may represent early man-
ifestations of disease processes. At least two studies to date (Litz
et al., 1992; Shalev et al., 1990) found subtle deficits in auto-
nomic reactivity and cffort tolerance in male PTSD veterans
when refined testing methods were used although standard
medical examinations were within the normal range.

There are several methodological limitations in the present
study. First, despite the robust association of the Mississippi
Scale with diagnoses of PTSD in accordance with the Structural
Clinical Interview for the DSM-III-R { Diagnostic and Statisti-
cal Manual for Mental Disorders, 3rd ed., rev.; American Psy-
chiatric Association, 1987]; Kulka et al., 1990), PTSD symp-
tom scores are not necessarily interchangeable with a PTSD di-
agnosis.* In addition, caution is needed in equating seif-reports
of health status with measures of actual health. Eisen et al.
(1991) found only limited correspondence between male veter-
ans’ subjective health reporting and objective medical verifica-
tion (e.g., for audiological and dermatologic problems), a find-
ing consistent with some other veterans’ studies (e.g., CDC,
1988). The retrospective nature of this study also introduces the
possibility that post-Vietnam stressors influenced the reporting
of physical and psychological symptomatology. Another poten-
tial concern is that the study’s sample representativeness is un-
known; nonrandom sampling procedures may have introduced
a bias, and our results may not be generalizable to all female
Vietnam veterans. A major strength of this project is the inclu-
sion of women. Breslau and Davis (1992) did not report their
health data separately for male and female civilians, and re-
search in trauma syndromes increasingly suggests that there are
likely to be distinctive characteristics of PTSD in women (e.g.,
Breslau, Davis, Andreski, & Peterson, 1991; Koss et al., 1990;
Resnick, Kilpatrick, Best, & Kramer, 1992; Breslau & Davis,
1992). Another important aspect is that we used an instrument
designed specifically to assess the stressor (i.e., war-zone) expe-
riences of women.

One issue to examine in the future is how duration of
exposure or distress may relate to subsequent health percep-
tions or the onset of actual structural or biological changes
(Stone, Reed, & Neale, 1987). Some research suggests that
effects of acute stressors on health may be based, in part, on
their concordance with a particular disease process (Cohen &
Matthews, 1987), whereas chronicity of stressful events may
lessen the need for high amounts of exposure. Women in the
war zone generally experience prolonged periods of stress; con-
sequently, future studies should assess stressor chronicity to de-
termine whether length of exposure enhances the variance
seemingly contributed by PTSD. Also unresolved i1s whether the
mediational role we propose for PTSD is due to the symptoms
that distinctively characterize this disorder (e.g., hyperarousal
and hyperreactivity) or whether it derives from the more general
co-occurring symptoms of distress (e.g., depression and anxi-
ety). Additionally, there is a need for more study of specific
mechanisms that underlie discrete symptomatology (e.g., the
effects of chronic hyperarousal on the cardiovascular system).
This research could enhance both the understanding of the

pathophysiology of PTSD and the attempt to prevent poor out-
comes in individuals exposed to trauma.

* Exploratory analyses showed that our conclusions about PTSD and
war-zone exposure would not have changed if PTSD had been treated
as a dichotomous variable using Mississippi Scale cutoff points of either
89 (Kulka et al., 1990) or 107 (Keane et al., 1988). The strength of war-
zone exposure as a predictor was slightly increased for some outcomes
when PTSD diagnosis was used instead of PTSD scores, although all
conclusions remained the same as those based on the scores.
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